Abstract. Methanol is a climate active gas and the most abundant oxygenated volatile organic compound 
Introduction

Microbial methanol uptake 12
The oxidation of methanol to CO2 (dissimilation) was determined using 14 The incorporation of methanol carbon into microbial biomass (assimilation) was determined 26 using sample volumes of 320 ml to increase the total sample counts (Dixon et al., 2011b ) 27 following procedures outlined in Dixon et al. (2011b Dixon et al. ( , 2013 
Bacterial leucine incorporation 5
Rates of bacterial leucine incorporation were measured using the incorporation of 3 H-leucine 6 into bacterial protein in seawater samples using the method described by Smith and Azam 7 (1992 o N in NT and NSG provinces. This is most likely a reflection 27 of these waters exhibiting the greatest spatial variability, as the pre-dawn and midday stations 28 were typically 55 nautical miles apart.
7
The average rates of methanol dissimilation with depth are shown in Fig. 3a and NSG respectively), consistent with surface trends (Fig. 2a) Overall, latitudinal trends in depth profiles for methanol dissimilation rates mirrored those 13 found in surface waters. Surface microbial methanol dissimilation rates determined from pre- l -1 h -1 ) than previously determined during the transect, even when compared to the NT region 27 (9.9 ± 3.9 pmol l -1 h -1 ). Pre-dawn (dark) rates of BLI generally exhibited a similar latitudinal 28 pattern to those from solar noon (light), with more variability between light and dark 29 sampling observed in the waters of the productive EQU region. Bacterial rates of leucineless than those determined at pre-dawn (y=0.7815x, r=0.7288, n=22, P<0.001), perhaps 1 reflecting a degree of light inhibition of heterotrophic bacterial production. 2 3
Depth profiles 4
Rates of bacterial leucine incorporation varied between 0.5-60.2 pmol l -1 h -1 throughout the 5 top 200 m of the water column. In the sunlit depths (97-1 % PAR) generally BLI rates 6 followed the pattern EQY>NTG≈SG>NT>NSG (excluding the outliers of 60.2 and 31.3 pmol 7 l -1 h -1 observed for the NSG at 14 % PAR from two depth profiles in this province). This 8 trend differs slightly from that observed for surface only data due to sub-surface (1-14 % 9 PAR) maxima observed in both the north and south oligotrophic gyres (NSG, NTG, SG). In 10 the NT, NTG and EQU provinces, BLI rates were generally higher in sunlit depths compared 11
to the dark at 200 m (Fig. 3b) . However, there were no statistical differences between the 12 provinces for rates of BLI determined at 200 m. 13 14
Bacterial community composition 15
Surface 16
The total number of operational taxonomic units (OTUs) sequenced throughout the Atlantic 17
Ocean varied between 91-207. Overall, the largest contributors to surface bacterial 18 communities were Prochlorococcus and SAR11 16S rRNA gene sequences ( Table 2 64-72 % of 16S rRNA gene sequences. These orders were less dominant in the more 9 oligotrophic waters of the NTG and SG, accounting for 43 % and 34 % of 16S rRNA gene 10 sequences respectively. In these oligotrophic regions (NTG and SG) microbial communities 11 appear less dominated by a few orders, with a more even spread of bacterial orders 12 contributing to the community composition (Fig. 5a) . 13 14
Depth profiles 15
The largest contributors to bacterial communities at the 33 % PAR depths were, like surface 16 communities, Prochlorococcus and SAR11 16S rRNA gene sequences ( (Table 2) . 2 3 In the permanent dark of 200 m, SAR11 bacteria contributed between 14-29 % in northern 4 regions, which contrasted to only 4-5 % in the EQU and SG provinces. The SAR324 clade 5 contributed 8-11 % in the northern gyre. Both uncultivated bacteria and those that 6 individually comprised <5 % contributed relatively highly to the OTUs (10-36 % and 21-33 7 % respectively). These two groupings together with the SAR11 and SAR324 make up 83-89 8 % in northern regions and between 37-56 % in the SG and EQU provinces respectively. For 9 the EQU region the Alteromonadales order is also significant at 25 % (which collectively 10 comprise 81 % of all OTUs for EQU), whilst for the SG the cyanobacteria Prochlorococcus 11
and Synechococcus comprise 52 % (which collectively comprise 89 % of all OTUs for SG). 12 Gyre (minimum rate of bacterial leucine incorporation of 3 pmol l -1 h -1 ) rates of methanol 4 dissimilation were relatively higher. In oligotrophic regions, phytoplankton-derived DOM is 5 scarce, suggesting that those bacteria able to metabolise methanol are using the carbon from 6 methanol as an alternative source of energy (and to a lesser extent carbon). 7
Although the bacterial community 16S rRNA gene sequence data did not display any clear 8 patterns with changing biogeochemical province (in contrast to microbial methanol 9 dissimilation rates), the bacterial community was shown to be depth-stratified throughout the 10 Atlantic Ocean (Fig. 6a) . A non-metric multi-dimensional scale (MDS) plot of a Bray-Curtis 11 similarity matrix of 16S rRNA gene sequences ( (Fig. 6b) . However, no significant 21 differences were observed between rates of methanol dissimilation determined from the 22 euphotic zone (samples from 97-1 % PAR equivalent depths) compared to the aphotic zone 23 (samples from 200 m depth) for gyre and equatorial regions (NSG tNSG=2.63 (t20=2.85 for 24 P<0.01), NTG tNTG=0.02 (t12=3.05 for P<0.01), EQU tEQU=1.01 (t18=2.88 for P<0.01) and SG 25 tSG=0.88 (t19=2.88 for P<0.01)) although, clear differences between provinces were evident 26 (Fig. 6c) . This is consistent with results from Dixon and Nightingale (2012) who also found 27 no significant variation of methanol dissimilation with depth in the north east Atlantic Ocean. Analysis is based on a rarefied sample of 386 sequences per sample. Bacterial Orders 26 individually contributing to less than 5% of the total sample sequences were pooled together 27 into 'Others (<5%) ' 
